A number of national and international scale surveys showed that the mathematics achievements of Indonesian secondary school students were in the lower level. One of the indicators of this low achievement was the insufficient level of understanding of mathematical concepts of the students. Understanding of mathematical concepts could be integrated through Realistic Mathematics Education (RME). Therefore, the quasi-experimental study was conducted to examine the effectiveness of Realistic Mathematical Education towards the conceptual understanding of linear programming. The study also investigated the relationship between conceptual understanding and mathematics achievement and investigated the misconceptions on linear programming. This study involved 65 students of Madrasah Aliyah Negeri 1 Pekanbaru, Indonesia. Test conceptual understanding programming topics had Cronbach's alpha reliability of 0.80. The data were collected by using a test question conceptual understanding of linear programming. Quantitative data analysis involved a descriptive and inferential analysis using SPSS 21.0. The descriptive analysis included the percentage, mean and standard deviation while inferential analysis involving independent t-test and Pearson correlation analysis. The results revealed that there were significant differences between the treatment and control groups toward conceptual understanding. There was a significant relationship between conceptual understanding and mathematics achievement of linear programming. Misconception toward linear programming for the treatment group was lower than the control group. The implications of this study were useful for educators to help their students to understand concept of mathematics through open and contextual questions so that the students though through the mathematics, not worked in the mathematics.
Introduction
The learning process has to provide some benefits for students so that they can develop their ability fully (Nesusin, Intrarakhamhaeng, Supadol, Piengkes, & Poonpipathana, 2014) . Students having a better mathematical understanding will be able to compete in the world economy. Mathematics and Science are a vital component to improve critical society (Ndlovu, 2011) and reasoning ability (Phonapichat, Wongwanich, & Sujiva, 2014) . Success and failure as a society critical can be seen from mathematics and science learning applied in the school. In addition, mathematics is a human activity (Fruedenthal, 1991; Gravemeijer, 1994) , linguistic, convention, regulation, and language (Ernest, 1991) where it should be understood by someone through social interaction so that it can realize mathematics knowledge. They have had pre-understanding used as an argument in finding the truth of mathematics. Therefore, cooperation and interaction among many individuals in developing mathematical knowledge are needed. They are given enormous opportunities to learn cooperatively to improve mathematics achievement in order that the teacher's role is to provide rich stimulation in various ways because environment plays an important role to realize fun learning atmosphere. Moreover, academic ability teacher is also another huge factor having to be owned by each teacher (Dudley, 2013; Leong, 2013; Simon, 1995) .
Indonesian Education Ministry (2014) states that more than 95% of Indonesian students solve question on the application level only in Trend in International Mathematics and Science Study (TIMSS). In contrast, nearly 50% of Taiwanese students have been able to achieve at the reasoning and advance level. Algebra content dimension is the lowest dimension achieved by Indonesian students, who could only 22% answer correctly. Students show several weaknesses in the understanding, application and reasoning level. Then other studies in algebra also reveal that a lot of students find difficulties to understand the basic concepts (Dogan-Dunlap, 2010; Hidayati, 2010) , interpretation (Tanjungsari, Soedjoko, & Mashuri, 2012) , algorithm ability such as planning skill (knowledge strategy) (Bayazit, 2013; Tanjungsari et al., 2012) and appreciate the role of principles in mathematics (Hidayati, 2010; Tanjungsari et al., 2012) . For instance, students do not understand algebra operations such as calculations involving (+, −, × and ÷), students have no algorithmic ability such as lack of planning capabilities (knowledge strategy) and lack of solving ability (algorithmic knowledge), students could not see relationships between an algebraic and an existed mathematical knowledge. In general, therefore, students do not understand algebra concept in a variety of topics well.
Especially on linear programming, Miswanto (2011 ), Wiwin & Nurwiani (2009 ), Win Afgani, Darmawijoyo, & Purwoko (2008 show that conceptual understanding of students are in the lower level. Error to understand mathematical modelling, translating non-formal knowledge to formal knowledge are sort of misconceptions made by students. For example, they could not understand the word of cost as low as possible or profit as big as possible' where they can merely overcome query such as "calculate minimum or maximum value". Those mistakes can be categorized into three kinds of misconceptions made by the student on linear programming, namely language interpretation, procedural and technical errors (I Made Asih, 2011). As a result, they cannot relate non-formal knowledge to formal knowledge because they do not utilize pre-knowledge to get new knowledge. This is supported by (Coştu, Arslan, Çatlıoğlu, & Birgin, 2009 ) asserting that a lot of students who are successful in mathematics, but they are fail to solve real problems in reality.
Looking at problems described above, the teacher should conduct a continuously innovative teaching process because it is one of the topics having the largest part of the curriculum. Several previous studies suggest that to use open problem-based and structured problem-based learning (Herman, 2007) , problem solving of real world (Bayazit, 2013; Freudenthal, 1991) , a constructivist approach, integrated learning and student-centered technology (Fatimah, Norazzila, & Rohani, 2013) collaborative learning (Adolphus, Alamina, Aderonmu, Education, & State, 2013) clinical interviews, error analysis, observation or video recording in resolving problem (Joseph, 2011) , diagnostic tests , for improvement toward mathematical thinking ability (Herman, 2007) so that not only on the knowledge and application level, but also on the reasoning level. Therefore, Realistic Mathematic Education (RME) is one of the potential methods including open problem-based, problem solving of real world, collaborative learning and error analysis.
The objectives of this study are to determine whether there are differences in the conceptual understanding linear programming between experiment and control group, to determine whether there is a relationship between conceptual understandings and achievements of linear programming, and to determine the misconceptions that exist in linear programming between experiment and control group.
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Literature Review
Realistic Mathematic Education (RME) RME is defined as contextual learning, which means children learn mathematics through participation to solve real problem in meaningful context (Searle & Barmby, 2012; Sumitro, 2008) . According to Daryanto and Tasrial (2012) , theory of RME relate to theory of growing current study, such as constructivism and contextual Teaching and Learning. However, both constructivism and contextual represent general learning theory, RME is an approach specifically developed for learning mathematics. Freudhental (1971) in Daryanto and Tasrial (2012) instead that RME combines the view of what the mathematics, how students learn mathematics and how mathematics should be taught. Based on the above background, a study is conducted by using contextual problems as an effort to enhance student conceptual understanding of mathematics.
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Research Method
This study used a quasi-experimental non-equivalent pretest and post-test control group design. This study involved 65 of students in State High Schools (MAN) 1 Pekanbaru, Riau-Indonesia conducted within 5 weeks with eight-time meetings. Table 1 described percentage of respondent background base on student gender and ability. In experiment groups, there were 42.4% of male student and 57.6% of female student while there were 21.2% of low achiever, 63.6% of medium achiever and 15.2% of high achiever. In control group, there were 46.9% of male and 53.1% of female student meanwhile there were 18.8% of low achiever, 59.4% of medium achiever and 21.9% of high achiever. The discrimination index in test of conceptual understanding on linear programming from 33.33% to 61.11% was good level whereas the index difficulty of items on conceptual under-standing's linear programming from 52.78% to 69.44% was moderate level. Conceptual understanding's test on linear programming had Cronbach's alpha reliability of 0.80 which showed reliability of conceptual under-standing's linear programming was good (Lim, 2007) . All of the groups were given pre conceptual understanding with the same concept before study was conducted. After revealing some materials, those of groups were given post-test conceptual understanding and achievement to find difference among groups. Score used to evaluate conceptual understanding linear programming topic referred to Rahayu (2013) . Students obtaining score of 0, 1 and 2 were regarded as students having misconceptions on presented lesson whilst students obtaining score of 3 and 4 were regarded as students having good conceptual understanding.
Results Analysis
Conceptual Understanding of Linear Programming
For seeing the difference between conceptual understanding linear programming and inferential analysis, independent t-test was conducted. The results of analysis were presented in Table 2 . Table 2 reported that there were significant differences of conceptual understanding linear programming between experiment and control group with t = 3.639 and sig. = 0.001 (p < 0.05). This showed the hypothesis (Ho1) that there was no significant difference between students conceptual understanding with RME and traditional approach was rejected. It could be concluded that conceptual understanding linear programming by students ex- 
Relationship between Conceptual Understanding and Achievement of Linear Programming
To determine relationship between conceptual understanding and achievements of linear programming, Pearson correlation analysis was conducted. The analysis of correlation was shown by Table 3 . Table 3 showed that there was significant relationship between conceptual understanding and achievement of linear programming with r = 0.788 and sig. = 0.000 (p < 0.01). Analysis of data showed that the relationship between conceptual understanding and achievement of linear programming was high. This indicated the null hypothesis (Ho 3) that there was no significant relationship between conceptual understanding and achievement of linear programming was rejected. Table 4 showed percentage and mean conceptual understanding of linear programming between experiment and control groups. Table 4 showed that scores of experiment group were higher than control group. The first question, total of 3 (9.1%) of students of the experiment group and 7 (21.2%) of control group had misconceptions to answer the first question. The second question showed total of 8 (24.2%) of experiment group and total of 15 (46.9%) of control group had misconceptions to answer the second question. The third question showed that 11 (33.4%) of experiment group and 14 (43.8%) of control group had misconceptions to answer the third question. The fourth question showed that 11 of (33.3%) of experiment group, 24 of (75.1%) control group had misconceptions to answer the fourth question. The fifth question showed total of 7 (21.3%) experiment group and 13 (40.6%) of control group had misconceptions to answer the fifth question. The sixth question showed that 11 of (33.3%) experiment group and total of 21 (68.7%) of control group had misconceptions to answer the sixth question.
Student Misconceptions on Conceptual Understanding of Linear Programming
Discussion
Conceptual Understanding Differences between Groups
The analysis showed that the experiment group was higher conceptual understanding than control group. Worksheet based on RME was the main factor enhancing conceptual understanding student. Students always focused on solution contextual problems phase in which they had stronger conceptual understanding. RME also prioritized the questions without single answer giving opportunities to capitalize on preknowledge. Therefore, they could see past and new knowledge as a unity.
The finding supported study of Smart (2009), Nurhayati and Maulana (2009) and Kawuryan, Sutijan and Budiharto (2012) stating that students taught by RME were able to understand concept well. RME used environment as a learning object so that teaching and learning became meaningful because of that material. Environment presented to students was really close for them so that they not only saw the relevance of mathematical concepts with real environment but also made learning process meaningfully. Environments were presented in a question that did not have single answer in order that it simplified students to do various ways to solve problems.
Students who had a good understanding of the concepts connected to the achievement. This study also supported Muzakkir (2010) and Sumitro (2008) showing that use of RME influenced mathematics achievement. Conceptual understanding of linear programming of experiment groups was higher than control groups in which one factor that can be identified was processes of teaching and learning. Horizontal matematization processes in RME provided opportunities for students to reflect pre-experience and pre-knowledge with various ways. Vertical matematization process provided opportunities for students to make their own statement based on development of model that they confirmed before formal knowledge.
It was an important in RME to develop concept through contextual problem and to apply concept in real problem. Throughout worksheet of RME, students were able to solve realistic problems well and give full explanation about them. The study supported study Searle and Barmby (2012) who stated that students taught by RME had a higher ability to solve problem than students taught by traditional approach. They showed more complete and correct answer according to context question and had more different answer than students by traditional approaches. RME prioritized development of concept through a variety of environments and supported pre-knowledge so that students familiarized with different answers. Afri, Mukhni and Sofia (2011) found that students' problem solving skill with applying RME was better than traditional learning. In RME students were always involved with problem solving. Contextual problem solving was used as development of conceptual understanding and application in real condition. Contextual problem solving in RME also provided simple troubleshooting through several models. The presented models were not only focused on contextual problem solving but also helped students to view the relationship between some prior knowledge, environment and experience. Conceptual Understanding would be a strong conceptual understanding when students learnt through "doing mathematics". Students should be active to construct their own knowledge through interaction with other people and environment. RME gave priority to develop conceptual understanding through "doing mathematics". Therefore, RME gave various examples with environment or experience or knowledge.
Relationship between Conceptual Understanding and Mathematics Achievement
Conceptual understanding and mathematic achievement of linear programming showed a significant relationship that was based on Pearson correlation analysis. Relationship conceptual understanding and mathematic R. Hidayat, Z. H. Iksan 2443 achievement of linear programming was very high positive correlation. The finding supported Istikomah and Nor Sakinah (2013) showing that there was a significant relationship between conceptual understanding and mathematic achievement. This meant that conceptual understanding was one of indicators influencing good achievement. Accordingly, Marlina and Nurhidayah (2010) also stated that a higher student achievement demonstrated a higher conceptual understanding.
To improve student achievement in mathematics was needed strong conceptual understanding and even though it would be very important role in mathematic achievement. Good conceptual understanding could solve mathematics problem that related to real life and could make decision critically. According to Hajiyati (2008) , a person would fail to answer application questions without good conceptual understanding. It could be concluded that conceptual understanding had strong relationship with a student's achievement. This supported Subhan (2007) who stated that a conceptual understanding was ability to get meaning from an abstract idea till could allow one to classify a particular object or event.
Student Misconceptions in Conceptual Understanding of Linear Programming
Some misconceptions occurred in linear programming was that student could not give a complete explanation on definition of linear programming and mention relevant examples weakly, not been able to analyze and categorize equalities and non-inequalities, not created mathematics modelling or made mistake to interpret contextual problem into mathematics representation, not gave concrete explanation and make a procedural mistake, and error calculations. This finding supported study Win Afgani, Darma and Purwoko (2008) , Wiwin and Norwiani (2009 ), Miswanto (2011 ) and I Made Asih (2011 . Experiment group's misconceptions were smaller than control group student. RME revealed a structured and clear some step learnings by allowing student not loss of procedure in understanding. In addition, teaching and learning process always started with contextual problem as development of concept and not application a concept. Contextual problems were used as a basis for establishing a new concept through matematization or modeling. RME also presented various models that could be developed a stronger conceptual understanding. Bull et al. (2010) stated that the best effective to detect student misconception was through modeling. The model required them to translate from informal experience or knowledge to formal concept. Students would solve problems based on their own pre understanding or pre knowledge until could provide sort of answers or interpretations. Thus, teacher could identify concept that had been owned them before they were introduced to formal concept. Otherwise Karagoz and Cakir (2011) confirmed that traditional teaching could not change student's misconception because it did not consider how to solve contextual problem.
This study did not investigate the effect of RME toward achievement and student misconceptions details, ac-cording to gender and the ability. In addition, RME did not extensively discuss a variety of topics at the secondary school level so that research can be conducted in the appropriate topics in secondary school. In applying PMR, drafting of the opened contextual questions took an important role to build a supported environment in order provided opportunities for students to engage in the learning process. RME was a learning process not only working in mathematics, but also taught students to think mathematically. Therefore, researcher proposed to explore various advantages RME on a variety of skills such as creative thinking skills, critical and communication skills and character education.
Conclusion
The results showed that there were significant differences between experiment and control groups toward conceptual understanding. Besides that, there was a significant relationship between conceptual understanding and mathematic achievement of linear programming while misconceptions on linear programming for experiment group were lower than control group. The implications of this study could help educators address conceptual understanding through contextual questions so could encourage mathematical thinking and not working in mathematics.
